Abstract. For the molecular crystal field effect transistor (FET) with the gate polar dielectrics, we study the effect of the bias electric field E on the formation of the long range polaron at the molecular crystal/gate dielectric interface. Numerical studies for polaron binding energy, effective mass and wave function as a function of E are performed.
During last years there was an increasing number of experimental studies of transport properties of molecular crystals (MC). The largest attention is devoted to possible application of organic thin films in FET. In typical non-polar MC only intramolecular on-site polarons can be formed and it would drastically reduce the carriers mobility [1] .At the same time the gate materials are usually polar dielectrics. We have demonstrated [2, 3] that Coulomb interaction of free electrons in the molecular crystal with surface polar phonons of the dielectrics results in formation of the long-range surface polaron. Below we study the effect of the bias electric field on these polarons and present corresponding numerical studies for parameters of the interface between pentacene and Al 2 O 3 .
Let the interface is perpendicular to the z-axis. The electron is confined within the molecular crystal its wave function ψ( r, z) being distributed near the interface, r = (x, y) . The electron-phonon interaction can be divided into two parts. The first one comes from the interaction with high frequency surface phonons which is reduced to the image charge potential. Another part comes from the interaction with low frequency surface phonons and it results in polaron formation. We can write the total energy as follows [2] :
2 is the effective Bohr radius for the band electron, W E = 1.86W 0 (eEa B /W 0 ) 2/3 is the ground state energy of the free electron in the given E as it would be without selftrapping and * ∞,0 = 1 ( ∞,0 + 1 )/( ∞,0 − 1 ), where 1 is the dielectric susceptibility of the molecular crystal, and ∞ , 0 are high and low frequency dielectric susceptibilities of the polar dielectrics correspondingly ρ q (z) = e −i q r ψ( r, z)ψ * ( r, z)d r. The polaron effective mass M p can be found using standard procedure [4] as:
For all numerical estimates we have considered the interface between Al 2 O 3 ( 0 = 3.0, ∞ = 11, the surface phonon energy ω s = 0.046eV [5] ) and pentacene ( 1 = 2.2). For E = 0 the wave function is almost symmetric. The corresponding polaron binding energy is very small: W b = 0.05eV and the effective mass is naturally only weekly enhanced, M p ≈ 1.1m. At presence of the bias field the polaron binding energy W b and polaron mass M p increase rather slowly up to the E = 10 5 V/cm and then there is the strong increase of the both. At the same time being almost unchanged in the plane, parallel to the junction surface, the wave function continues to be squeezed in the perpendicular direction. So the external electric field make the polaron wave function distribution more 2-dimensional. We conclude that the bias electric field, even for its typical values ∼ 10 6 eV/cm, profoundly stabilizes the surface long range polarons. Their existence will show up in enhanced effective mass, mid-gap states and in pseudo-gap regime in case of tunnelling experiments. At even higher fields a finite concentration of polarons can be achieved which can readily, because of the enhanced mass can lead to their Wigner crystallization already known in conventional MOSFET. More calculations are necessary to check for stability of bipolarons as it has been already done for the one-dimensional case [6] .
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